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western Oregon and Washington. In t h e  upper lake region 
eighteen inches were reported in extreme northern Michigan 
and north-central Wisconsin ; in the Red River of the North 
valley, sixteen inches at Saint Vincent, Minn.; in South 
Dakota and northern Nebraska, two to eight inches; in west- 
cenfral and northwestern Colorado, eight to twenty inches; 
in the middle and northern plateau regions the amount varied 
from over forty inches in northeastern Nevada to thirty inches 
in southeastern Wyoming, to sixteen inches in eastern Wash- 
ington, to fifteen inches near Carson City, Nev., to tweIve 
inches in southeastern ,Utah, and in northeastern California a 
depth of twenty-one inches was reported. 

HAIL. 
Hail was reported during the month as follows: 4th, Gal., 

Nev. 6th, Md., N. Y., Pa. 6th, N. Y. 8th, Cal. 9th, Wash. 
loth, Ill., Iud., Iowa, KanB., Ky., Mich., Mo., N. Y., Ohio, 
Wis. l l th ,  and 12th, Gal. 14th, Ind., N. J., N. Y., Ohio, 

Pa. 16th. N. C. 18th, Oal., Wash. 19th, Nebr., Oregon, 
Wash., Wis. 20th, Cal., Oregon. 21st, Gal., Ill., Iowa, 
Kans., Minn., Mo., Tenn. 22d, Cal., Mass., N. Y. 23d, Mass., 
Ohio. 24th, Mass., N. Y. ZBth, Cal., Mnss. 26th, N. Y., Pa. 
28th, Iowa, Nebr., S. Dak. 29th, Iowa, Mass. 30th; Md., Ohio, 
Va. 31st, Iowa, Ohio, Va. 

SLEET. 
Sleet was reported as follows: Ist, Wis. 3d, N. Dak., Pa., 

S. Dak. 4th, Minn., Wis. Bth, Mich., N. J., N. Y., Ohio, 
Pa. 6th, Coun., N. J., Vt. 8 t h  N. Dak., Utah. 9th, N. Dak. 
loth, Mass., N. Y., Wis. I l th ,  Utah, Vt. 13tl1, Vt. 14th, 
N. J., Pa., Vt. Wis. 15th, Pa., Vt. 16th, Kans., Minn., N. 
Dak. 19th, Id., Iowa, Nebr., Utah, Wis. 20th, Wis. 21st, 
Iowa, Wash., Wis. 22d, N. H., N. Y., Vt. 23d, Mass. 24th, 
Conn., Mass. 26th, Conn., N. Y., Vt., Wash. 27th, Utah. 
28th, Colo., Minn., Sebr., S .  Dak., Wis. 29th, Colo., Iowa, 
Minn., Oregon, Pa., Tenn., Vt., Wis. 31st, Ariz., Iowa, N. C. 

- 
WINDS. 

The prevailing winds during December, 1889, are shown on 
chart ii by arrows flying with the wind. In New England, 
t h e  prevailing winds were from the northwest to west; in the 
middle Atlantic and east and west Gulf states, the upper 
Mississippi and Missouri valleys, and over the northern plateau 
region, southeast to southwest; in the south Atlantic states 
and on the northeastern slope of the Rocky Mountains, west to 
southwest; in Florida, northeast to northwest; in the Rio 
Qrande Valley, and on the middle Pacific coast, southeast; 
in the Ohio valley and Tennessee, and on the southeastern 
slope of the Rocky Mouutains, south to southwest; in the lower 
lake region, southwest; in the upper lake region, and over the 
middle plateau region, Bouth to west; in the extreme north- 
west, north to northwest ; on the middle-eastern slope of the 
Rocky Mountains, south to northwest ; on the north Pacific 
coast, south to southeast ; on t h e  south Pacific coast, east to 
northeast; and over the southern plateau, variable. 

HIGH WINDS (in miles per hour). 
Maximum velocities of fifty miles, or more, per hour were 

reported at  regular stations of the Sigual Service as follows: 
2d, 61, 0w., at Wood's Holl, Mass. 6th, 52, sw., a t  Whipple 

Barracks (Prescott), Ariz. 7 t h  60, Sw., a t  Whipple Barracks 
(Prescott), Ariz. loth, 60, SW., a t  Lexington, Ky. 14th, 60, 
ne., a t  Block Island, R. 1. 15th, 64, %,.at Whipple Barracks 
(Prescott), Ariz. 16th, 66, Sea, at Port Canby, Wash. 19th, 
60, se., at Port Canby, Wash. 20th, 66, w., a t  Buffalo, N. Y. 
22d, 50, BW., a t  Port Huron, Mi&. ; 72, w., at Buffalo, N. Y. ; 
54, w., at Rochester, N. Y. ; and 66, w., at  Grand Haven, Mich. 
26th, 64, w., at Boston, Mass.; 54, nw., a t  Block Island, R. I. ; 
65, w., at Buffalo, N. Y.;  57, W., a t  Port Huron, Mich.; 64, 
w., a t  Harrisburg, Pa.; and 62, We,  a t  Oswego, N. Y. 27th, 
60, nw., at Wood's HoIh Mass-; and 60, 0e., a t  Fort Canby, 
Wash. 28th, 60, s., a t  Dodge City, Kans. 29th, 66, w., a t  
Buffalo, N. Y. ; 61, sw., a t  Grand Haven, Mich.; and 67, sw., 
at Port Huron, Mich. 31st, 54, e., at  Dodge City, Kans. 

LOCAL STORMS. 
Heavy t,hunder-stormS were reported noar Cambridge, Ind., 

on the l l t h ,  and at  Bnff'alo, N- ye ,  on the 32d. Destructive 
gales were reported at  Jeanrlette, pa., on the 11th ; ovor the 
lower lake region on the 22d; Over New England and the 
lako region on the 2Gth; 011 the middle Atlantic and New 
England coasts on the 27th ; at  Fort sully, South Dakota, on 
the 28th; and at  Port Huron, Mlch., on the 29th. 

INLAND NAVIGATION. 

CLOSING O F  NAVIGATION. 

Lake Michigan.-Grand Haven, Mich.: navigation closed 
for tho season on the lst, but steamers will run between this 
port and Milwaukee throughout the winter. Chicago, 111. : 
narigation closed for the season on the 16th. 

Green Buy.-Green Bay, Wis. : navigation was practically 
closed for the season on the first. 

Lake Superior.-Dnluth, Minn.: navigation closed for the 
season on the 4th. 

Kennebec River.-Augusta, Me. : the river froze over on tho 
night of t h e  3d-4th from this city to Merry Meeting Bay, and 
reports from Gardiner, Me., stated that, the river also froze 
over at that point. 
Saint Olair River.-Port Huron, Mich.: the last boats of the 

season, en route from Chicago to Buffalo, passed this port on 
the l l th .  

8aint illary'e River.-Sault de Ste. Marie, Mich.: navigation 
closed for the season on the 4th. 

~%fissouri River.-Yankton, S. Dak.: navigation opened on 
the 8th. The river froze over on the 2Sth, closing navigation. 

Mi8siseippi River.-Saint Paul, Minn. : the ice-gorge in the 
river disappeared early in t h e  mornirig of the Sth, and the 

channel was clear as far the eYecould reach. Asmall 
gorge formed during the night of the 19-20th, and another 
during the night of the 2647th- Davenport, Iowa: owing to 
an ice gorge which formed above this place, the  stage of the 
water on the 1st and 2d, 0.2 0.3, respectively, below low- 
water mark, was the lowest On record, the former lowest mark 
being zero, in 1878. LaCrosse, wls.: the river was nearly 
clear of ice on the 2d and the f 0 W  boat resumed her trips; 
Boating ice 26th to 27tL. The ferry boat stopped running on 
tho 29th. The river was frozen over on the 30th, on which 
date the water was reported the lawest evor known. 

Heavy and continuous rains caused destructive floods in 
California and parts of Nevada and Arizoua, and heavy rain 
caused the rivers a t  Johnstown, Pa., to riso to a dangerow 
height on the 14th. On the 12th the Sacramento Biver a t  
Sacramento, Gal., was the highest ever known, the gauge 
reading being twenty-six feet eleven and one-half inches; the 
highest previous reading was twenty-six and six-tenths feet, 
in February, 1881. The levee opposite Sacramento broke, 
floodinga great part of Polo County. Colusa county sus- 
tained greater damage thau any of the surrounding sections, 

FLOODS. 
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Red Riva: 

Atkandaa kim : 
Fort Smith, Ark , . . 
Little Hock, Ark.. .  
Miasouri River : 

Fort Buford Dnkr. 

Shroveport La.. ... 

.- 

on account of the extensive grain fields in that county, which 
were washed out. At  LOS Angelos Cal., the heavy rains pre. 
vious to the 16th caused considerabie damage to the railroads, 
and tho train service of the Southern Pacific and Santa F6 
sy9tems was interrupted by washouts. The Southern Pacific 
Railroad suffered,sevorely on the deserts wesl of Puma, Ariz., 
where a storm of unusual severity prevailed. Trafflc was inter- 
riipted on the Santa FB road by land slides in Cajon Pass, and 
all communicatiou waa cut off from San Diego, on the coast 
line, by w-ashouts. The bridges on the California Southern 
Railroad between Santa Ana and Los Angeles were waslied 
away on'the 23d. At  Los Angeles the lieavy rains from the 
32d to 26th caused considerable damage ; streets were badly 
washed and the railroad bridges were generally destroyed. 
Tho Los Angeles River changed its channel south of the city, 
flooding the surrounding country. At  Red BIuff, Cal., the 
high water, resulting from continuous rains previous to the 
14th, was very destructive to bridges, etc. Reports state that 
in Tehama county the damage to public property will amount 
to $40,000, while individual losses will aggregate $250,000, 
and that adjoining counties to the  southward suffered eveu 
greater injury from high water. The Rio Virgin Hiver rose 
so high in the southern part of Lincoln Co., Nev., under the 
unprecedented rainfall, that i t  overflowed its banks in many 
places and changed its course, washing awayeverything in its 
path. Lake Tahoe is reported as having risen twelve inches. 
On the 6th the Salt and Verde rivers, in Arizona, rose very 
rapidly, and a t  Fort McDowell tho Verde River overflowed its 
banks, flooding the adjacent lowlands. On the 6th, a t  Fort 
Verde, Ariz., the Verde River was hi@er than i t  has been 
during the last fifteen years, and considerable damage was 
caused along the river by the inundation of alfalfa fields, 
washing out of dams, etc. 

STAGE OF WATER I N  RIVERS AND HARBORS. 
The following table shows tho danger-points at t h e  several 

22.0 

23.0 1 
.................. 

stations; the highest and lowest water during December, 1889, 
with the dates of occurrence and the monthly ranges : 
Heiahts of rivers above low-water mark, December, 1880 (in feet atad tenths). 

I -  

Highest water. 
g.; D" 
a n& Date. 4 , 

Stations. 

........... i ....... 

Monongahdn River : 
Pittsburgh, Pa ..... 

SauannnhRivcr : i 
32.0 

Portland, Oregon ..I 15.0 

...................I....... 
2. 2 

19.2 

1 3.7 
15 15.1 

: 1 7.7 

I I 8.2 

12 1 4'1 

Lowest water. 

Date. IHoight 

-. ........ 

31 I I X a 5  
2 .0  $ i 4.2 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
98 15,279 28 1 3.2 

.......................... .................. I ....... 
4,536 I,Z j ! - 0.2 0.9 

$i-i:g 
14 17.3 
16 12.8 

8.2 

::::; I ::: 
5.9 

29.3: 1 6.9 
18 0.2 

Frozen. 

LOW TIDE. 
At  New London, Conn., the lowest tide noted forma.nyyearv 

occurred on the 23d. 

AURORAS. 
Fort Buford, N. Dak.: a faint auroral display of a light 

yellow t i n t  was observed in about azimuth 40° and altitude So 
at  11.12 p. m., 13th, and continued without any marked change 
until 1.40 a. m., 14th. Another aurosa was observed at 10.48 
p. m., 26th. I t  consisted of an irregular arch resting on a 
well-defined dark base, which extended over about 7 5 O  of azi- 
niuth from northwest to northeitst, aud rose to about a1 titude 
25O. The color was white through tho centre of the arch, and 
the outer edges were of a yellow tint. Up to 1.16 a. m. of the 
27th the aurora remained unchanged, and a few tracos were 
still risible a t  7.15 a. m. 

Hartford, Oonn. : an auroral display was first obsorved at  
8.56 p. m., 16th; stripes of light, interspersed with clear sky, 
covered 40° of the horizon, and rose half way up to tbe zenith. 

Leaf River, Ill., 26th: very high tens1011 on telegraph lines, 
and long circuits working strong and clear were followed at 
night by a bright auroral arch, which was risible as late as 
12.30 a. m., 27th. 

Fort Maginnis, Mont. : an aurora was observed in the north- 
east from 1.36 a. m. until 3 a. m. 27th. I t  consisted of lumi- 
nous beams, which rose to altitude 46' and extended from 
about azimnth 180° to 270O. The color of the display was of a 
pale yellow and red. 

Auroras were observed during tho month as follows: 3d, 
Setauket, N. Y. 4th, Seven Pines, W. Va. 12th, Cresco, 
Iowa. 13th, Carson, Iowa. 14th, Fort Buford, N. Dak.; 
Webstor, 8. Dak. llith, Hartford, Conn. ; Dana, Ind.; Wah- 
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6.4 
IO. 1 
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..... ..... 
1.3 
1.3 

2.4 
IO. 3 
9.7 

9. a 
11.5 
13.3 
3.7 

13.7 
4 4  
2.7 
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1.3 

3.9 

I .  I 

12.2 

3, a 

ATMOSPHERIC ELECTRICITY. 

peton, N. Dak. lGth, Orono, Me. 18tl1, Greenwood, Wis. 
21st, Orono, Me, ; Fort Assinniboine, Mont.; Loech Farm, N. 
Dak. 22d, Fort Assinniboine, Mont.; Webster, S. Dnk. 
24th, Liberty, Va.; Tannery, W. Vn. 26th Winnebago, Ill.; 
Cresco and Maquoketa, Iowa; Fort Buford and Wahpeton, 
X. Dak.;  Qrantsburgh and Madison, Wis. H7th, Leaf River, 
Ill. ; Berrien Springs, Mich. ; Fort Maginnis, Mont. ; Nashna, 
N. H.; Lyons, N. Y. 29th, Delavan, Wis. 

THUNDER-STORMS. 
Thunder-storms were reported in the greatest number of 

states and territories, fourteen, on the 21st; in twelve, on the 
10th ; in from six to ten, inclusive, on the 20th, 22d, 24th, Blith, 
26th, 28th and 29th ; and in from one to four, inclusive, on the 
3d to 9th, l l th ,  13th to 19th, 23d, 30th, nnd 31st. The Ist, 2d, 
12th, and 27th were the only dates on which no thuudor-storms 
were reported. 

Thnnder-storms were reported on the greatest number of 
dates, sixteen, in Michigan ; on twelve in Illinois and Indiana; 
on ten in California; on nine in Ohio; on seven in Kansas 
and Missouri; arid on from one to six, inclusire, in Alabama, 
Arizona, Arkansas, Indian Territory, Iowa, Kentucky, Louisi- 
ma,  Massachusetts, Minnesota, Mississippi, Nebraska, New 
Jersey, New York, Oregon, Pennsylvania, South Dakota, 
Tennessee, Texas, Virginia, West Virginia, and Wisconsin. I n  
states and territories other than thoso named no thunder- 
storms were reported. 

Leaf Biver, Ill. : high electrical tonsion with severe electrical 
shocks, but absence of thunder and lightniug, were noted st 
3.60 p. m., 2lst. 

- 


